OATAO is an open access repository that collects the work of Toulouse researchers and makes it freely available over the web where possible. Abstract: This article aims to present a reflexion on some of the main reasons for companies to implement reverse logistics processes. Companies have difficulties in implementing reverse logistics as part of their business processes due to high cost of implementation and due to difficulties in measuring material returns. However, companies that have succeeded in implementing it have increased their competitiveness and improved their corporate image. This paper proposes six critical success factors for the implementation of reverse logistics: good income control, standardised and mapped processes, reduced time cycle, information systems, planned logistic grid and collaborative relations between customers and suppliers. Well-structured and implemented reverse logistics process brings up benefits and advantages to companies, beyond environmental ones.
Introduction
The concept of corporate logistics or business logistics has gained room in the corporate world by taking into account the management of material, services and information flows. Accordingly, the globalisation of the economy has generated a dynamics in companies as never seen before, producing changes in processes and in customer service (Guarnieri et al., 2006) .
Logistics is the management of moving and fixed inventory, where the goal of the logistics manager is to reach the lowest level of consistent inventory investment while offering to consumers and customers adequate service level and keeping adequate production efficiencies (Delaney, 1997) .
For Ballou (1993) , logistics studies the most effective means by which management provides better profitability levels in materials and product flow to customers and consumers, through planning, organising and performing effective controls of the activities of movement and storage aiming to ease product flow. The challenge of logistics is to balance the expectations of services and expenditures in way to reach business objectives (Bowersox and Closs, 2001) .
Reverse logistics appeared as a response to increasing recognition of the environmental impact of the movement of materials, parts, components and supplies and of the need to properly manage them.
Thus, reverse logistics is regarded as the management of material flow from the point of consumption to the point of origin. This inverse flow has grown for the last years due to rise of recycling activities and reuse of products and packages (Guarnieri et al., 2006) .
This worldwide trend generated a new profile of consumers that are more concerned and conscious about the environment, aggregating esteem value to ecologically correct products making it one the factors of influence in competitiveness between companies.
In this context, this article has as objective to present a reflexion on some reasons for companies to implement reverse logistics processes. The work is composed by seven sections, after an introduction, the second section discusses the evolution and definitions of reverse logistics. The third section shows a view of the companies on reverse logistics. The fourth section discusses reasons for companies to implement reverse logistics in their processes. The fifth presents some environmental and economic benefits of companies through reverse logistics, the sixth section listing the critical factors of implementation of reverse logistics.
Reverse logistics
The first definitions of reverse logistics appeared in the 1990s, as an extension of organisational logistics.
For the Council of Logistics Management (1993) , "the field of reverse logistics is broad and related to the skills and activities involved in the management of waste, movement and disposal of products and packages [...] ".
In the same line, the Reverse Logistics Executive Council (2012) states, that reverse logistics refers to the process of planning, implementing and controlling the efficiency and the cost effectiveness of the flow of raw materials, work in process, finished products and all related information, from the point of consumption to the point of origin in order to recapture value or to offer an appropriate disposal. (2005) , reverse logistics involves all operations related with product and materials reuse as well as the logistics of collection, dismounting and processing of products and used parts with the aim to assure their sustainable recovery without prejudicing the environment.
For the European Working Group on Reverse Logistics
Reverse logistics is a process of planning, implementation and efficient and at low cost flow control of raw material process stock, finished product and related information, from the point of consumption to the point of origin, with the purpose of value retrieval or appropriate dispose to the collection and treatment of waste (Rogers and Tibben-Lembke, 1999; Sinnecker, 2007) .
For Pokharel and Mutha (2009) , the focus of reverse logistics is on the management of waste, recycling, and recovery of parts or products (remanufacturing).
Studies in the field of reverse logistics increased in the past years due to the introduction of sustainability in development models (Leite, 2003) . The author explains that reverse logistics is concerned with the return of post-sale goods to the business or production cycle by adding value in diverse forms: economic, ecologic, legal, logistic, corporate image, amongst others. Adlmaier and Sellitto (2007) suggest that reverse logistics can be described as the field of organisational logistics aiming to manage, in an integrated way, all the logistic aspects of the return of goods to the productive cycle, through reverse distribution channels of post-selling and of post-consumption, aggregating their economic and environmental value. Reverse logistics studies the reverse distribution channels; i.e., channels that follow the opposite flow to the original chain of materials, aiming to aggregate value of the return by their reintegration to a point of the productive cycle of origin, or to another productive cycle, as input or raw material.
Reverse logistics has the function to return products, originated in the reduction, recycling, substitution or reuse of materials, final disposal, repair or remanufacture (Stock, 2001) .
De Brito (2004) proposes a structure of implantation of reverse logistics as a whole, as shown in Figure 1 . c decision of which process should be followed (two options: either repair and reuse, where the life cycle of the product will increase, or its disposal, where the condition of the product is not adequate enough)
d performing the process e re-engineering (analysis of the products to reduce product return in the long term). Pokharel and Mutha (2009) propose a process of reverse logistics containing inputs, structure and process, and outputs. In 'structure and process', the authors include the process of collection or gathering, following a process consisting of inspection, selection and classification, including a processing or remanufacturing and finally consolidation, as shown in Figure 2 .
Figure 2 Reverse logistics process
Source: Pokharel and Mutha (2009) As shown in Figure 2 , inputs refer to used products, recycled products or materials, used parts and also to new parts or modules that feed the reverse logistics process. Used products go through the process of collection, by means of designated collection centres or at retailers. New parts go through inspection where they are integrated in used products. In the inspection process, both products (used and new) are segregated to different quality standards in order to make the decision of disposal, minor processing or remanufacturing. Processing of remanufacturing helps in disassembling parts, some of which being marketed to the spare parts market and some others reused. Also, new parts or modules can be needed for remanufacturing when reused parts are in shortage. The outputs of the reverse logistics process are then, recycled products, materials or spare parts and remanufactured products. One last feedback flow is shown in Figure 2 , as remanufactured products become inputs as used products to re-start the reverse logistics process. The processes of reverse logistics exist for a long time, though they were not treated or denominated as such. Currently, there is a constant concern of all companies and public and private organisations, based on four main pillars of sustainability: the awareness raise towards environmental problems; the overcrowding of landfills; the scarcity of raw materials; the policies and environmental laws.
The perspective and views of companies towards reverse logistics
Companies today acknowledge the importance of the reverse flow, even though there is still a lack of interest and difficulties to implement them (Guarnieri et al., 2006; Quinn, 2001; Rogers and Tibben-Lembke, 1999 ), due to:
• lack of computerised systems integrated to management practices, forcing up often the use of traditional logistics systems, or, in the best case scenario, to adapt existing systems to reverse logistics • the idea that the reverse flow only generates costs, hence, receiving little or no priority in companies • difficulty in measuring the impact of return of products and/or materials, with the unawareness of the need to control them.
Nevertheless Leite (2005) and Rogers and Tibben-Lembke (1999) stress that it is necessary to consider the reverse flows under the perspective of adding economic value and corporate image to the company. In this way, the management of the reverse channels can serve as a source of information about the expectations and behaviour of customers, propitiating for the company to deliver differentiated services, visible to the customer's eye (Leite and Brito, 2003) .
According to Hernández (2010) and Stock (2001) the objective of corporate image gains is assigned as a priority goal in the majority of reverse logistics programmes, because this image is a set of attributes that differentiate a product of a company with the ones from their competitors, by complying with:
• ecologic objectives that show concern with the environmental problems, establishing incentives to the recycling and to the design changes to decrease the impacts on the environment
• through expressed legislation enforcing the producers to engage in the collection and destiny of dangerous products
• social objectives in favour of the community, highlighting actions such as donations, job creation, educational and community projects.
On the other hand, the competitive objectives by differentiation of the level of services to the customers are present in two kinds of reverse channels (Hernández, 2010): 1 with regard to the return of post-sale products, the benefits are evidenced by the loyalty of customers, by cost leadership of services and by the corporate image 2 with regard to the return of post-consumption products, the benefits are evidenced by the competitiveness on costing, by saving resources in manufacturing of products and also in the corporate image.
Although the potential of the reverse logistics activity in the economy is environmentally and economically important, the lack of view of the activity as generator of competitive advantage to the companies compromise the structuring and efficiency of these channels (Chaves and Batalha, 2006) .
Reasons to implement reverse logistics
According to Rogers and Tibben-Lembke (1999) , the barriers to implement reverse logistics in companies are brought up by manufacturers that do not feel responsible by their products (after consumption) and also by the lack of studies by companies of the benefits of reverse logistics for the product life cycle in organisations. This corroborates with the ideas of Quinn (2001) that state that many producers believe that reverse logistics only presents costs, strengthening the practices of disposal and incinerations with considerable impact for the environment.
According to Leite (2000) , reverse logistics has been used as an important tool of competitiveness gain and of consolidation of the corporate image, when inserted in the corporate strategy and, in particular, in environmental marketing strategy, in companies that have privileged a view of organisational responsibility for the environment and for the society. For such, it is required: a to equate adequately the various aspects involved in the establishment of reverse distribution channels of materials and products of post-consumption b to establish the adequate partnerships between companies of reverse chains, allowing a better applicability of environmental legislation c to detect ecological trends of society, that will give support to up-to-date environmental marketing strategies and will add value for the corporate image for organisations.
It is important to stress that acting with environmental responsibility will impact positively the institutional image of companies and, as a consequence, allows the intensifying of new business, with higher possibilities of job generation, service generation and technological development, more visible as well as with a higher awareness of sustained development (Fagundes and Oliveira, 2008) . Leite (2000) considers that there are three main organisational attitudes regarding the environment, observed from a research made by Council of Logistics Management, in the '90s: a Reactive attitude: characterised by the compliance of laws and regulations, revealing that the impact of its products and processes on the environment are not part of their organisational strategies. To avoid costs of final disposal, the company uses the sale or a simple withdrawal of their products.
b Proactive attitude: companies design specific sectors for equating products that are linked with the environmental management aiming to anticipate to regulations and legislations. Such companies develop their reverse logistics networks avoiding negative impacts of their products to the environment, developing competitive advantage and redesigning their products.
c Value search attitude: companies develop the capacity to add value to their products and services, making them perceptible to customers and to society, by engaging with ethical responsibility with the society and with the environment. Companies in this phase of organisational development show the best performance and, generally, are leaders in their business sectors. They plan their strategies with a holistic view of the new corporate background, obtaining reductions of operational costs, competitiveness gains and reinforcing their corporate image. Their main strategic actions are: incentive to many specialised fields in the conception of reverse distribution networks, of systems of internal recycling and in partnership in reverse chains, amongst others.
It is imperative to point out that in reverse logistics, companies become responsible to return the products to the company, be it for recycling, or for disposal. Its costing system shall hence acquire a very broad approach; such as is the case of whole-life cost. For Atkinson et al. (2000) , this system allows managers to manage the costs from the beginning to the end. On the other hand, for Horngreen et al. (1997) , "the life cycle of a product covers the time since the beginning of R&D until the end of support to the customer". In reverse logistics, this cycle is extended out, covering also the return of the product to the point of origin. For a better understanding, the environmental and economic benefits of reverse logistics will be shown in following sections.
Environmental and economic benefits for companies through reverse logistics
According to Stock (1998) , logistics' concern with reverse logistics was focused only with what happened inside logistics itself. Currently, this subject is growing in importance in the process of management of logistics. Companies are specialising in this activity and earn a competitive advantage. Their perspective of business refers to returnable products, recycling and disposal of material. The activities, programmes and processes of reverse logistic have interfaces with many functional fields, including outside the organisation, in manufacturing, marketing, buying, package engineering, each of these fields having an impact on converting resources, generating income and reaching positive goals. The challenge is then to define an efficient system of reverse logistics, allowing to transform a costly and complex process of return in a competitive advantage (Campos, 2006) . Some examples of competitive advantages that can be obtained by the adoption of policies and instruments of reverse logistics include (Rogers and Tibben-Lembke, 1999; Leite, 2003; Chaves and Martins, 2005; Chaves and Batalha, 2006 ): a Environmental restrictions: raising awareness about environmental conservation does not look like a temporary tendency. This factor induces a long-lasting reorientation of production and the consumption that have amidst their premises in the sustainable growth. In this context, logistics has to seek a minimisation of environmental impact, not only on residuals from production and post-consumption, but on the impact along the products life cycle.
b Cost reduction: the reuse of materials and the economy with returnable packages provide earnings that stimulate new initiatives and efforts in development and improvement of processes of reverse logistics. Many industries, such as t the aluminium industry for example, have in disposable packages a source of high quality raw materials that can be processed at lower costs than those that would be possible from industrialisation of bauxite (basic mineral of this industry).
c Competitive reasons: a way of gaining competitive advantage in relation to competition is the guarantee of liberal policies of product return (strategy of minimising the barriers of return in exchange of products) that make customers loyal. In this way, companies that have a well managed process of reverse logistics tend to excel in the market, and can better reach the customers and differentiate themselves to the competitors.
d Differentiation in the corporate image: many companies are utilising reverse logistics strategically, positioning themselves as 'citizen-company', contributing with the community and helping less favoured people. The social role is highlighted by the activities of cooperatives of recycling package collectors. With this, companies acquire a raise of value of the brand and, often, of their products as well.
It is clear that logistics must be considered a strategic field of importance in the success of business in a company, and its dynamic character is an essential condition in the seeking of low cost and of increment of competitiveness making this an activity of constant evolution (Fagundes and Oliveria, 2008) . However, with the development of more severe environmental legislation and the raised awareness of the consumer about the importance of the environment, companies are being forced to rethink their responsibilities about their products after the usage, seeking actions in the reverse logistics (Miguez et al., 2007) .
It is worth noting that the legislation itself that regulates the correct way of disposal, has favoured studies looking for a way to seek economic benefits through usage of products and residuals of the productive process, and companies have to decide between using such solutions or incurring high costs linked to the proper garbage disposal (Daher et al., 2003) .
Critical factors for reverse logistics
The decision to make and/or buy is an important matter for the reverse logistics management. According to Lee et al. (2002) , it depends on the following factors: a volume: if the volume of returns is small, there is no big need of utilising service providers b cost control: if the providers can make a more effective cost control, maybe it is interesting to outsource the reverse logistics or parts of its processes c process complexity: if the reverse logistics involves a broad variety of aspects such as inspection, testing, repairing, disposal, rework or repackage, it may be interesting to outsource the activity, since reverse logistics is not a core competence of companies.
Chaves (2009) points out that it is important for companies to have information about the process of reverse logistics to their impact in finance, taxation, inventories, sales and marketing. In addition, the author states that the cited factors are evaluated in junction with the capacity of the service provider in delivering secure and accurate information for data control by the employing company. Moreover, Lacerda (2002) lists six critical success factors for the case of reverse logistics:
To obtain success of implantation of a reverse logistics system in an organisation, a complex project has to be developed, because it is necessary to define and implement a strong integration between the bonds of the supply chain (Chaves, 2009 ). However, establishing collaborative relations between the agents is not always easy.
Conclusions
The first conclusion of this work is that reverse logistics is a multifaceted process and that it needs special attention to be managed, as well as additional capabilities than the ones needed in forward or traditional logistics.
From a more theoretical point of view, this article presented a reflection on some of the main reasons for companies to implement reverse logistics, considering both environmental and economic benefits, and also critical success factors that companies should verify when implementing reverse logistics in their system.
The major problems for the implementation of reverse logistics is that companies usually find themselves lacking of computerised integrated systems, that the reverse process has a high cost of implantation and that it may be hard to measure its return on investment.
Currently, a well-structured logistics process brings benefits and advantages to companies, with a raise in competitiveness and consolidation of the corporate image, besides the reduction of consumption of natural resources and pollution to the environment.
A future perspective of this work is the analysis of a reverse logistics process in activity, for verifying if the critical factors of success really help, and which are the environmental and economic benefits that it propitiates.
